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摘  要 
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Sensor fault diagnosis has been a hot topic of industry and academic research.   
Since the sensors are usually installed in the industry field, while working for some 
time, the performances of them will be affected by the harsh environment of the scene, 
or even be failure. According to the research, about 80% of the failures in the control 
system are sensors and actuators failures. So for the fault detection of control system, 
sensor fault diagnosis should be carried out for effective monitoring and assessment of 
its status . 
To detect the sensor faults in nonlinear and non-Gaussian systems, this paper 
presents a fault diagnosis algorithm based on particle filter ing. Compared with the 
Kalman filter and other methods, the particle-filter based method can solve state 
estimation of the nonlinear and non-Gaussian systems. The main work of this paper is: 
to solve sensor failure of nonlinear system, we present a fault diagnosis algorithm based 
on particle filter and hypothesis testing methods. We use a particle filter to obtain the 
estimation of status and outputs of the current system online, and compare with the 
sensor's measured value. By sequential probability ratio test analysis, the residual 
diagnosis if a failure occurs when the failure is determined, we using the pf’s output 
instead of the sensor output to represent real output. And finally through the generalized 
maximum likelihood rule, we make the decision whether there is faults and what kind 
of the fault. 
The innovation of this paper in the following areas: 
1. We only use one particle filter to detect the fault in our method. Compare with 
other algorithms using multiple particle filters for fault diagnosis, the 
algorithm can reduce the computational load in the amount of a large part. 
2. To sensor fault diagnosis, the particle filter algorithm and sequentia l 
probability ratio test combined. Compared to the other hypothesis tests which 
















diagnostic results in minimum time. This facilitates when a failure occurs, the 
algorithm can detect the fault in the shortest time and make timely decision to 
avoid the situation becomes more serious. 
3. The traditional hypothesis testing methods cannot solve the complex problem 
involving multivariate hypothesis testing problem. To solve this problem, we 
propose the generalized maximum likelihood method rule for different types 
of sensor failure identification, finally we get the exact severity of the fault and 
identify the fault type. 
Finally, through a simulation of drum-boiler model, we verify the proposed 
algorithm. In the simulation, the algorithm can be fast and accurate for fault detection, 
isolation and identification, with simplicity, speed and accuracy. 
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